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yV-g-^eq AVW.oll tiV^-^Wl Vfl^-S. ^<g£ O^s^al ^^p]^ 

71 ^ ^7]^Kg- -ft-sL^Rr tl^q-sf, ^Eflq-oii -g^ol <£Nli-Hl RF 

Tii ^M-^l 3-°^ i^>^ ^15. 4^ ?M s^s. 
^ 5A^. RF °Jr3l4^ °fl^ Ml -^^3^ <^Efli4 a}o]o]1^ LC ^ ^#<q 

Efll^ ol^^^V ^-o^lJl, -g^^ o}*]- <^^ol J^s)-^, 

* -B-*l7> 7>^*>7ll €4. 
£ 6 
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a}^ t>Eliq-# -frS.^ #^p> ^^{Inductively coupled plasma 

generating apparatus with serpentine coil antenna} 

£ 1-8: ^2fl^ -fr5L^^- iHg^o} ^4 S-^ltr 51^°14. 

51 2^ #efl^ 14^^ <L>Bflu|-o] oj^s ^oicf. 

51 3a ^ 51 3b^r 51 2^1 51 a] 4g u}-A}tg ^oj oj-Eflq-^ *1 al-g-^ 0.5: 

51 4a £ 51 4b^ ^efl^l ^ 3 13 tt^M-^IM ^Ajs|^ ^ 

51 5a ifl*l 51 5d^ ^Hfl2] s oj o>Eflu(-o) cf^ 51^*1 51^olcf. 

51 6£r £ *fli ^AHlofl 4s a}-^ =i<y <?>Eflu}~I- ^wjtt -fKE^ #5*2: 

P> IH^I^ ^Aj^- 51^1^ ^ 7 fl A>A]510]4. 

51 7^8- 51 6°fl 51 a] ^ a>*J 3 <y 9iBl]M-l- ^-tfl*>o] 51Al*r A>Al5lo|cf. 

51 8-8: ^ ^ A oHl 14^- tNM Sl^Si^ ^5r# il<*j ^ttt ZL£fl^o]4. 

51 10^ *fl2 ^Alcflofl 4^. -3-51 ^ #b*S*> a>*J 
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£ ll£r It^sl ^13 ^a^H af^ -B-iE^^- #ef^> ^8#*H AV«8 

£ 12a ifl*l £ 12g^ a}s| S ^ tf^lM-sl <^7}-*) ofl^-jq. n. zj-zj-ii) ^M-ofl^ 

^71 ^ HV^« 0 V^ Aj iL^-nf. 

£ 13£r £ 4a ^ £ 4b*fl 51 a] £ ^ s«a ^M-^ £ 12a vfl^l 5. 12g^l 5.A] 
€ Sl^H^S M-Efufl' ZLBfl^olcf. 

£ 14^ ^3 ^14 ^ahh <4-g. -ft-s^ t^l iH^H ^HJ 

^^IM-^- e^*}^ J£Al*l ^^£014. 

£ 15^ -g- ^5 ^1«1H 4^ -B-s.^^- IH^H ^-wi^ A}Sg 

£ 16-& "^i-Hl L-type iflSflaL* 3EA]^ Sj3.5E.oltK 

£ 17a *fl*l £ 17d^ £ 15^1 51 a] s} ^5 ^Al<flo||^ t^aIe^ oj^j. ej^^o] 

<E^ ^Jl ^ofl cH*l JjLjrs] 4i ^ > 

110. . .«>-g-^tf| 111... ^-7^ 
112... 114... 7}^<$^- 

115...7V^^-tifl^ 116... 3151- 0 - 

118... ^l**^ 119...*!^ = 

120,220,320,420,520. . 3.<U °>Bflv+ 
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122, 222, 226, 322, 422, 522... -HH 3.<£ 
124,224,324,326,424,426,524,526. . 
128 , 228a , 228b , 328a , 328b . . . <S ^ -2«J 

132,232,332,532. . .RF 530... "fl^ lflM^H. 

534. . .^5flA]E-l 

^] 

**3£r -fKE^ #s^r 'iH^Hl ^tr ^AS, Jit* ^Ml^>7ll^ #a}-^p> 
^ ^£(uniformity)» %MM*1 ^ 7>^1 °>«fli4* -RvE^ #5} 

^l-M- tq^^ol ^(fiat display panel )^ ^lS* ^tb 7| 

t^r *flS-§- ^-ll^slM- LCDCliquid crystal display) ^S-g- 

fe£ HVi^l 4:7>^ ^jSl- 71^:^ aiz| ^ #^ 

d># °l-g-1*Hr #«l7> ^ 7}JL $X±r ^MMnf. o]^ tcfe}-, z^o) ^6\) 

tr §2r^n> ^^1^ ^ 7fl ^H] ^^^<y Ai7} S]J1 

$X^r. sles] ti>£^l #£r^> 7fl^<H] 7>^- e ^<£^£- ^-§-3] ^ 
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200mm ^H^HH 300mm SlM^S} tflig^JHl ofs. %]o)3\ ^^jo} 

^l^-^l #5^1) *HS^<H1 a>-8-sH f£f^4 ^tilS.^ 37fl CCP(capacitive 

coupled plasma), ECR(electron cyclotron resonance), Helicon, ICP( induct ively 
coupled plasma) -f^l & , Q ]^^r ^i^(source) ^hfl ^l^s] 

cf. °1 f^l -fKE.^ #ef^KlCP) cf^ til^fl .n^si/Ji^^ 

^ #^°1 9X3- , ^} ZL ^27} 300mm rfl^ ^1 o] 3j ^ 

^tr *Hl*fl #t>lS. ^-gr ^JL $Jtf. ne-m, 7)^5] 200mm $1 °] 3) -g- I CP 9] 
tr 3.7} ^-rfll- -f-tr 300mm SlHsl-g- ICP ICP (discharge)^ 7}^°} 

£ l^r ^2fl^ -B-JSL^ #h}^p> ^^1^ 7fl^<?] £Al*V £^o]rf. 

£ 1^1 £°1, ^-.E^ #ef^r n tfl^-ofl §efsn> ^ 

-g-^o] SH-^tH (react ion chamber, 10)1- ^-«l*r4. ^-§-^^(10)^) vfl^- 

«rSfl^Hfe 7l#, oflsitfl $llol3l(w)l- xH^Rr ^^(electrostatic chuck, 12) o] p> 
£U, «H-^HUio)^ ^-¥-71^(11)011^ (dielectric window, 16) 

7} 4i*l£H 9X^-. ^-§-^^(10)^1 ^ 
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^, ^r-S-^^(lO)^ ^«-oi]^ 7 y^ci^ (1 4 ) ^ o^eJ^ cf^o] 7l-^^HH^(gas 
distribution port, 15)7} ^^f. ^-§-^^(10)^ w}i=i-ta ofl^ ^1^^^(19)0]] 

^^t 2 " (vacuum suction port, 18)7} & , **fl «h§-^w] 

(10) ^l^BflS n>l-7fl ^C}. ZLSlJl, #7l -ft^l #-£-f(16)2] ^ofl^ «}-g- 

^*H(10) #5}^n}# ^^Al7l7l ^BflM-(20)7} ^^S|o] olc}. 

#7l *Hfl v}(20)^l^ RF rf #^7} 137)1 ^t}. S<H oj^l 

M-(20)# -§-*]] * RF £l*fl 7}7] ^-(magnetic field)°l iHJsH , °] x}?]^ 

*l7>ofl *W ^sHl £]*fl ^-§-^^(10) M^l^ bioelectric fieldH -fr51^t}. 

*^h, ^7}i7} 7}^Hfl^-d5)i- jg-n «>-§-^wi(io) m^-s -a-^si^, -h-s 

#71^1 ^ 7}^ ^7}!-^ ^#5}^* **fl l>l"7}it ol^S}^l^ «>-§-^t}l(10)tfl 

^ojsKw)!- ^*}^ H}ofl u}e} ^e), ofl^cfl ^z}§}7fl ^r}. ^sn}^ wi}^u} 

S} *flol^CW)ofl ^#*Kr °1^ ^7}Al7l7l $tf± V}o]o]^ ^oj-o. ^|^^ 7 ] 

^sfl BE *}i4^ RF *13M <^oV^o.s. 3 #3(12 HI ^^t}. 

£ 2tt #efl^ 5^ ^lM-sl £Al*}^ ( ^ 3a ^ £ 35 ^ £ 2 <H1 

£ a]^ l}a^ s <aj ofEfluMl 5]*b #-§-^ Ml -¥-^1 -ft-s. €7l#£q £-S£} #e}^p}^ 
1£ fit JiL<^t}. 

£ 2°fl HA]^ «}S} ^-ol, ^ 7}^" ^^JlS. A}-g-£]^ i^tg S <5j ^EflM- 

(spiral coil antenna, 30)^ i4^^o.s #7j3l &S.^] 3.<QS. &t}. 
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91^. ^f, £ 3a^l S.*]& wl-sj- oVEliq-^ ^^(center portion)^ 7}# 

^^(edge portionHH^ #71^ ^7]7|- ^>jl, a>o!^ f^jf 

^(middle portionHH -fj-JE ^71^ ^7l7> 7R> ^\?\) M-^q-Tfl ^cf. ojofl 45}, 
£ 3b^l #-§-^3 fH^^ 7H>7>el^o] AH> ^ f^VJjL^ofl 

§^p>o] ^ ^ £ 7> 7}f ^-711 ^Cf. o]9\. £0) ti>o.^^o] ^Ti^-^ofl^ 
O.S #^d>^ o>2fl^o^ ^ol^S. , #^^V^ ^o]^o) ti> 

-§"°1 ^H^l ^olH£ ZL f^MMH^ #^n> ^£7> 7H> feTll SjjL, 

tcj-e} ^o|7> 14^ ^-^l^o) ^^^cf. ICP ^- Hl7 ]. tfl^sj-^ofl itfsi- av-g-^tH 0} ^ 

ofl rc)-^ °VEfl 1^(30)^ ^ =?<|}<3] EKturn)^* ^7^]^o> ^c-fl , o]ofl 

^VtflM-OO)^ 7>^1 «?l^^i^(inductance)7> #7H>7fl sItt <#3iq-(30) 
91^1^7} ^7}i5}7]) s)^, <£z]M(30)o\) 91?}^^ fe^HTfl sH RF 

2) -§-M^-(capacitive coupling)^! ^M-Tfl ^t}. o]^ -g-^^^ o]jQ-c>) *-^ofl 

^WTfl ^7>Al7l7ll ^^tb *)H7> £] ^ , ^-^ofl 
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£ 4a£}- £ 4b^ #2fls] %^ si<£ ^Eflq-ofl^ a^^s)^ ^f ^ 

fit iL^^cf. £ 4aSf £ 4b<^H <£3H-£l ^ssj- o) <&t\\^6\] 2\f% 

^ *l-7l#°l tiV^wj-^: ^«.(^.)o 1 ja^^b 5L^°M, ^tfl^ f^g °- 

iiLf e^ TlsHl *r-E- ^V7l^ ^f G? r )£] *fl7l# nefl^oiuf. 

^«fllr, ^BflM" f^JlSf E| 0>Efl^O.^. 5cm *]^6\] 

7)^ ^&(B r )sq fit ^i^>7l^- cqj^o] «fl E ^ (Vector 

Fields)* ^ u fE}\H ^h, °i ^ o]^.- ^ 

5i<lH Jl^tt *l^Rr 3.<££\ ^ ^ ^^^>7fl -g-lsH i^4n 7|-^^|-^4 

i 4a<^] -£^1^1 <LN]i-Kr ti>^ol z}z}- 7cm, 14cm ^ 21cm <£l 3 7^ ^ S^^l 
tifl^sl^ °)-^o^ °Hm3.*l, z]- a.^ ^o) 7 > z]-z}- 6mm °] ^a>z| 

% 7^U St!!^, ^ fs^-g- Jie^ «oH to l 3^ Slcf. 

°l^f , A 3.°^] * =b y o v ^°l ^Utr ^^1^, -g^Vf^ 

e*HH 7>7l^ ^717]- 7># ^Tfl M-Efufjl, f^f ^ 7}77}°]*\}*]5. Cc^l 

^ AA^2\ ^l7l# ^olTfl ^Cf. 7>7l^ ^717}- €" f ^S. ^3ir l-e}^ 

*«fl ^-g-^Wl #H)3- 1471-711 S^C-fl, ^^f ^ 7>7l^ §lf 

fit J£°l 711 ^4. 

i 4b^l -£7>1€ oj-Efl^ £ 4a^l £^1€ lH|i}2} ZL ^-S^r ^^W, ol 
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<41> o)^ £o) 0)0.1$- =L<£o]} Jth^ y#i$o} A]S. tiVcflo] yg £ 13 

Cfl^= 50% ^£ #4lS}7ll S^M, ^VEfl 4^ ^ 7l-?}oHl ^71^ 7}7l^- ^171^) 3)3 

(peak)S °l*fl #e}^> ^-Sl^ 7)t# *}7}^ <H^cf. 

<«> £ 5a £ 5d<Hl^ ^"7)t!r #sfl^ 3^ *>31i47} 7]-^ ^-^^s-^- *fl^5>7l ^ 

<43> ^ 5ad1 ] ^iiq-UO)^, n]^- ^.^ w±Jr US 5,346,578JL°fl 7flX|£ %<LS.*\, 

^-5-^^(42)^ -tfJf 7^(44)-!- *§^<LS. *\]^}51, n. ^sfl^l M-^i^ iS^-g- 

^ ¥£r ^sq- ^ =- ^^-o) o>^l4(40)^ ZL 7l*>§}-^ol S-^ 

<44> ZLB^, #JjL 7^(44)^ ^^0] J7 o>Efll4(40)^l ^ *V <£3g%l- -g- 

^(stress)^ -&*fl7} &i>J*|, SE*1 ^ 7^(44)5] ^Jf-c^ v}^?}*) Qf$o_g. # 
74^1 ^ol7]- nflo. zjo^ofl 4^ oVEflL|-(40)^ $1^€^7> Tl^lTll £}<H RF 

^r^HM- ^>-§-«fl 0 > *\S= &x\)7} 9X^. ^o-} , 300mm %)1 °] *\ -g- ,5.3. 3.7)7} ^-cfl^ 

<45> £ 5b^l 91^(50)^ v}^ ^ US 5,401,35051011 7flA|£ 7 A°-S.*\ , 

^-§-^(52)^ ^oll^ LHd^§ 3.02 9}z]]^(50a)M: #-§-^(52)^ ^ $\ 

#efl^ol^ ^Efls. ^>Eflu|-(50b)» ^£5. ^a^H, 7l^£) uj-^^ <£N1 

M-7V 7^IL 01 TT g-*H^<?] «1 (52) 7H V 7l-^^-^^ ^ #^n> ^Aj-sfl 

^Jl %[cf. ZLSm, Ol oj-Efl 14(50)^ ^Sfl^ M-y^ <y-Eflu|-7> ^^^^ ZLcflS 
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-MS. #71*!: S. 5a ^ 5. 5b<=)} ^lM"* oj-g-^ -fKSL^ f^p} ^ 

^lfe ^sj-^r^l 13.56 MHz H]gfl ^ rf ^sHr« ^-g-*>JL 5U^. 

S. 5c°)} ^^lM-(60)^ s.^ t£jr us 6, 29 1,793 J: ofl 7$*}$. 5jo^ > 

cf^^ s^(62, 64, 66)5. °1^<^ oicf. o]^ cf^ o> E fl 

1^(60)^ ^-7l<5>^ i^(62, 64, 66)^ ^7} ^7>*Hj n}^ °H|i4(60)^ 7}*ll o]^^i 
7} ^M^r XJcf. =L^, #ef^n>^ ^.E* ^ ^^3: 



£ 5cH ^Eflu|-(70)^ °]^- ^ US 6,288, 493Jl4| 7]H<£ 0.3*1 , 

•ilS £-71^1 cf^S] 5^(71, 72, 73, 74H1 <^^€ 7>^ 7i sflA) (76)1- °l-g-*> 

<^ ^Efli4 2«il-(71, 72, 73, 74) *}°]<*\} LC ^ -fK£^ ^ 5^. <4eH , ^ 

^ 3.71^- ^tfsj 7>^*H #sf^> ^iL^" ^ $JUa, ^1 ^ 

SHIM- f^H 7H> ^1^.^ 7flM<*l ^ ^ ol^. ^oi^. nam, 

£-71^1 <£t]]^ 3.^(71, 72, 73, 74) *\°)o\) LC ^ ^^l-o] pgo_ t 3 

1K74H ^cf*V #^-7} *=.7ll SH -£715^ (75)ofl^i o>a.(arc)7> 
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<49> o}$\- £o] t ^sflo} <tb^M-#^- ^7l*V °m ^ STi^) 3^*1 

tfl^^H fe^r #^n>o] ^o^ £# ^t}7}7\ 7Wi ^Cf. ^ , 3) 

3_ 7]7} t%t%^°\ 7} .^ ojc^, ^Sflo) o]- Efll 4 

<51> Zl^Jl, ^ ^9] cf^- LC ^ °1^H iM f£}24 ^-fr -§- 

^ ^ *)--§-] 

<52> # 7 ]$. 42.3^ ^^71 ^£r, 

<53> iflJf 7 > ^tfEflS. -H-^lS]^ ^^H] ; 

^e^}* ^^^171^ #7}^ ^-SL*}^ ^ 

<55> #7] ^Eflq-ofl Aj-71 o>Eflu}-ofl RF ^Hr^ ^^Vfe RF ^^1* 
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< 56 > ^7} *]3. 7>^1 ol-f-^H, #7l *Hr3 3 

^ ^ *H£" Q^^-ir ^ ^ZL7flZl ^EflS ^l-^l-^Tll #7^ A}^ =7^ 

Si 3* ^ *m -H-5L^tJ- f^cf ^#*1» afl^tf. 

<57> i£tg^ B>^^. ^1 ^AHHl #31 1-Hr H ^9^$H Wfl^lSl^ 

<58> M. i^o} y>5J-^*V 7\}2 ^Al^cH] °\is}T&, #7l ^fli-Kr ZL ^y-^ofl y}}^s|^ 

*)U 3.^, #7l ^li ^ in<H<q «V^-^^ «fl*13*} #71 am ^ <£;g 

5^ Aj- 7 J A>SJ i^o} H}|ao| Hfl*]5H ^-71 A>ej s*)^ ^2 

€^ ^l^^ln}. 

<59> H>BJ-^^ ^13 ^AHHl o]^, Aj- 7 1 oVEfl^ ZL f^JjUfloj) tifl ^ £) ^ 

A oM *fll A>ej M ^ B>^6|) Hfl^S)^ #71 *fll A}^ 3^3]. <£4^ *j|2 

<60> Aj- 7l ^Al0fl^.6)| SX^*], #71 ^ Aj-71 A >«g A>Ol^ ^ S. <?1 3 *H 

*}^J±fe I^-fr #o]7l #71 ^ ^L<H^ WlJE^ tgA^S)^ 

<61> H^ul, #71 A>^ =70^ 7]n.^ZL ^ife ^^« o V^ t^e). ti> 
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<62> SEth #7l =7<|] wJ-a>>^o.s. <g<H M-^r ^ ^-^4 ^^if-$]&r°_s. 

1-^^ ^ ^f^8r 7>^lcf. # 7 1 ^ « « o. A7] ?£ ^«.<y, 

^7># ^*fl «h§-^tt^ 7>7>olofl tifl^Sl^ M>^*>Cf. tb^, ^-71 

^ -^-S-^H 7f7l ^^r^r *}Q^SLS. 7}#*\ W}sL7)) #^}7fl Z\E.3. ^7} 

3)^ ^-Sr ^7] ^ 7 ]&4\ TO^^ tfl-g-^ 3l*Hl tifl^lS]^ ?H 

<63> g:^ Aj- 7 ] Ji^o} -s^-g. A>ol^| c^^^ o^S^l o)sfl ois o1xl ^ ) 

3.<£-£r OL ^S^l ^ #7l iS^l^l ¥^ ^iD} 

<64> g:^ ^E^P}^ -g-^^-ofl SR> ^-g- 2l^l^>7l $n ^7} 3.<£ Z]- 

<65> *V^, Aj- 7 ] 42- -o] EZ<£ ^A^r 7\^ ^S. ^4. oj ^ 4^ =7 

W>%3]^Cf. ZL^Jl, #7l 3_<U Z$7jo) ^Jfofl fgA$^ 7§o_6]) > ^ 

71 -f-*V ^^K^ ^%^7ll <5\7) $)i$\*\5. ^7} ^9] 3_<U ^ 

<66> ^ t igj-^o] y>BJ-^l*V XI 4 ^Al^ofl ^S>^ ( Aj- 7 ] ti}-g-^t^o) ^ «-ofl:^ <£a-«J- 

^* 4^ ^^7>^ol ufl*^ ^ olcf. 

<67> A o V 7 l ^Al^ofl #71 ^HM #7l ^fluM! ^ ^ ^ ^ ^ 7^ 
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<69> ojc^ ^ ^ofl o 1 §>^ > olEflu)-^ o}EHBj i7 > ^fO^jl, <8U=°1 

<70> ZL^ZL, £ ^^r, 

<71> zl uflW-7} ^l^BflS -fM^^r tiV^^U] ; 

*H #e]-^n># ^7i^ -friEs^ ov^i4; 

<73> ^-7] ^fli-H ^s\o] *£ 7 ] RF 4~r-°l-I- ^^Hr RF ^ 

<74> ^7] RF ^-71 ^lM^ nfl^l ifl E <>j £L <2}- ^> 7] <£ Efl q. A>C>H1 ^ oHfl £}- 

^IS Tl^AlE^l- ^V}*}^ $-5L^ #5|^n> 

<75> ^. ^Vigo] y>^-^*}- ^5 ^AHH S]^, Aj-7) oKflu}--!- ojs- iL^o) ^ o_ ^ 

71 RF #^H1 ^ S^. 

<76> ^71 ^Bfll4l- Ojs- JeL^o] - ^Oli c^«. =70^ o_ ^ 7 -| 

<78> O^}, ^JfS} #2:-5}t£*\ ^ofl ^ ftS.^ #Sf^^> ^S^l^ W> 
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£ 64 £ 7f ^-Tfl ^ofl ,4=. ^-SL^ iH^l^r o>Efl 

^*|(reaction chamber, 110)1- ^lW. ^-§-^^(110)^ vfl«-^ 

, °1» ^ H>-§-^tH(H0)^ tij-rf-^oll^ ^1^^(119)^1 ^^s)^ 
(118)7} ^^nf. *hg-^tH( 110)^1 ^ o>efl^ofl^ afl^tfl 3Hsl(w)-I- x)t]-5} 

xt ^^(112H p^sH, o] ^^al(112)o11^ RF *l^(134)ol tiV-§-^ttj 
(110) iJH m}*\ uf^ ol^-o] ^olBl( W )o) K t£o]} ^g. ofl 

7Wi ^ 4°H^ *H^eJ-. ^ 0-^(110)0] ^-Jf^y] 

(HlHl^r RF 44-^ 7\ ^ ol£^- ^-^^1 ^ £ -0( 116 )7l- Aj^rf. til-o-^^ 

(110)21 ^^oim «}-g-7}^# *1 (110) ^<$f>}7] ^tb 7>^^^(114)7> 

^3*1, °1 7l-i^<y^(ll4)2f <^^5l^ 7 >^all^(115)7> Hi (110)21 

ZlSlJl, #71 <£-g-*A til (110)^1 , # -B-^^l ^£-$-(116)^ #Jfo^ ^-§-^»l 

(110) tflJfS. ^7V^1- o]^2]-sH #5}^}!- ^#Al7l^ ^7l^t -frSSfe 

<?>Blli4(120)7> °1 <?>^H-(120)^m RF ^HM* ^-3-*}7l RF #31(132) 

58-17 



1020020062701 %:^ QA- 2002/10/31 

^1 ^ ^-§-^^(110) ^o\}^ Sfl^^ol ^>7l ^K£^*H1 A^ ^^O.^ #7] 

-fKEL^cf. -ffs. ^71^ ^7>^ 7>^a171ji, o] ^-(115)1- -f-*fl 

^-S-^tH(llO) ifl^S. -fr^^ ^-§-71-^1- ol^-sJ-Al^ l-e^nfl- ^*>7fl ^Cf. 

^71 -^Efl 14(120)^, £ 7°\] w>2f Tj-o] f zi ^^$H Hfl*]^ ^ 

(122)51)-, ^-71 ^)*g ^(122)2} ti>^ofl tifl^]^^ A>sj ^(serpentine coil, 124)S. 
ol^M^. #7} a>s| s^(i24)^ ^^cR** AA ^l^n. t§ Efls ^l-^l-^Tfl # 

ol^- S^fe 14(120)^1 ti>^<^l ^#^>7fl 3^31, IE a] 5} w><4 TJ-ol 6 s) ^ 

(120)31 ^ ^-f^lfe 6S)Hq- 3# ^5. ^cf. A>*3 ^<^(124)^r #A>Aj-o_ S 

i=Hr^ ^ «-^(i24a)^ ^ai^o) 3^(122)^S ^fe^ 

ifl^ «.«(i24b)* 71-^1 cf. A><g 3*1(124)3 ^ Jf^(124b)^ A?}** ^&$\ 
^7># ^*fl ^ 122)34 °]^*}7fl yfl^l^rf. ZielJI, a>«| .2^(124)3 51 

# ^^-(124a)<Hl^i 1H3€ *>7]# ^ «>^-^o.S 7>^A] M >5^ #d^}7ll £)JEL3., 
Aj-71 S]^ -^(124a)£r #-§-^(110) ^ *M*I3 7}#A^*\<% tfl-§-*Hr 

«fl*mcK ^ ^r*3 3^(124)£r ^ 7}*}JL nil- ^ ^2fl^ ^ 

3%H «l*fl 1"&|^>J1 #0^7)] o>Eflu)-(120)^ °mm^7\ ^°}*}±r 
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<84> £ 64 51 7^ 3*3(124)^ ^ei^l S^B^^l 4^711 

^S. 3£ °l*Maj ^NlM-l^l 5a°H 

<85> =LZ\JL, Q*% ^^(122)^ «>^4 3^(124)^ tfl^ a>^3f <2]^ uv^^ oV-g- 

^(110)^ 3 7lofl rcl-sf ^^Hl ^ &tj.. s.^ > -g-^^-( ca pacit ive 

coupling)^] ^Al7l7] ^sflA^ i£t§ s^(122)^ ^ JS^(124) 

°) tfl^ a>^^ 7> -^. ^ ^o] t^^t}-. o]^ ; ^(122)4 

^J±^r ^>*3 i2<H(124)^ ifl^ ^-£-(124b)3 ^o] ^-o^l^ SH, «LlEfluf(i20)^ ^ sfl 

Al^i7} #<>|l-7fl £}7l ^Olcf. C^V, ^ S^(122)^ «V^4 A>sJ ^^(^4)^ ^ 

^ M^r ^A^, T^^l-^ w>4 7^-0] 3^(122, 124) ^ 

*}^r ^^Ml n *fl*M ^*fl*M, ^.7]^ tK Vo 1 7^^711 5\ S.S., o]ei*> ^ ji^^l- 
<*] ^ S^(122)^ al^4 a}*3 ^(124)51 ^ ^-g- ^^H 0 ^ OT". 
<86> ^ ( ^<^ (122) 124) ^«-ofl ^zH- ^-S(nl£Al)# ^4-^1^, 

fSt **V ^z}-^ j^^g. ^^x) *} 7 ) fl«fl>H ia«J(122, 124) zj-zj-^l ^-g- ^ 
^ ^ SJcf. SEtb, 2«Kl22, 124)^ 0.5. ^ ^ -fofl i=. ^(122, 124) 

<87> =l£\JL, ^7]i& f2f 7>^1 a}*® ^>Efli4(l20)ofl 5U°W. €^ ^^(122)^1 #3, 

A>e| ^^(124)^ ^4 ^fl# ^>ol *lZL;*fln ^Hfl^ uV^. -o] 2) 

^ ^"i^ ^^^1^ AS. Dl^Tll S]SS., 7>7l ^ 
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tb^, -*7l 3^(122)3] s«J (124)3 RF 

^(132H1 ^^^cf. tb^, ^"71 Q*£ 51^(122)3 RF ^€(132)ol ^SlJI, 

S^(124)^ <a^o) ^5= ojcf. zi^Jl, 5^(122)3 Bf^sf Afsj a 

^(124)3 <£^3.<Q(128)°\] <a^i^4. ^-71 ^^^^(128)^ 3.<£ 

(122)21- a>*5 ^^(124)ol ^ oi^ ^iU} ^^o.S ^ tf*H 

^ 5a^. °1 ^°fl^r, ^^^^(128)ol AjjAjd] ol^l^ ^ ^icf 

°1 ^ ^-g- 7>^1 3^(122, 124)°fl °Hflu|-( 120)3 <y^HH^ 7 |- 

^ ft®*] 91^. °1# i 8* ^M]*>7fl -a^^tf. 

£ 8^ S<H3 ^ ^^ofl tcj-s. oj-tfluf <y^H>i(L)3 ji<*|^ ZLefl^^l 

cf. 5. 8°fl ZL2flS^ tiVTjo] zjz}- 7cm, 14cm ^ 21cm<y M] 7fl3 ^ 5I<HS o] 

^» 31*1^ ^4* ^Ef^l 5jol4, oi ufl, z}- ia^^ S^-i- afef ^^*»fl * 

£ 83 ZL5flHl- H^, S<H ^3 ^o] ^7}*}7] M- 2<g #^3 ^o] 7 > ^o}*j 

^3 ^^-§; ^^Ml -IL^Al^l ^-fofl^, =l<U3 ^ s.o] §J7 ^o] 7 > ^ Tj-f 
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5} tVEfli4 9l^Q^7\ 3.<U°) si-o] ^jl ^o} 7 } ^ 730-*] ojtfluj. ol^^^Jicf 

°l7> 36mm °J 7>^1 i2<H5l ^Sjfii(L 1 )7} ^4 ^0)7} zj-zj- 6mm «?} 7>^1 

cfAl £ 7# ^-71 ^^(122)4 S^(124)^r ^tflaj-^o. 

S. #7^ olrf. n}-^, ^^(122)4 A>*j J2<i](124H = ^ #^-5l hJ-^o] hV 

cfl7> o> Efl q-(120)^ ^1^^^7> iicf ^o>^^ ^0} ^lcf. oil- 5: 91 - 

^Ml*>7fl ^^nf. nem, aq-sl- >S-7l ^ ^^(122)4 3.<£(124)£r ^£ 

£■ ^£ sac]-. 

<y^€^(L)S] £2}-!- J£<^fe nefl^oir].. £ 90^ , (£51 zisfl^^ z|z} 
5.25cm, 10.5cm, 15.75cm ^ 21cm^l ifl 7115) °l-f-<^ <?};3|i-MH ^ 3*3 

•Ml HV^ol ^ <?l^lii# T^l^tb ^^-1- M-EfMl ^o]jl ; (2)5) 

^Zfl*^- ^ 7cm, 14cm ^ 21cm*?] Afl 7 fl^ 3.<£g. 0)^0]^ Q^M^]*] 

yj- ^Ojofl JrH^ ^^O] tij-^o] ^ ^ O-ofl Ol^Edil- ^ Aj-^j. ^32fl- 3 <>1 4-. 

ZLE^Jl, (3)51 ZLSflS^ tfl 7flSl ^ 3*3 3. <>1-^<H^ "INWH ^S. 

2«H T&ffro] ti>cflO] 7g O-Ofl OjdEjAf 31^ q-Bf^ ^ol^7 ( 

^ 3lff-2) u oH to l >M<y ^-f^l Sl^Hi* tH^V^V ^aZl-l- q-E}^ 
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& iaiHl #-ff£] «oH to l "M*?! ^-fofl °jEfli4 Sl^€:£7> ^q-^ 3 -g. <£ ^ 

^Ml 4-€- <?>3)4- $13 ##jicf « 0 >%tofl rc}.= oj- Efll 4 

*.*1 S^oll Jr 5^ ^^-q H 0 V^ dl-cflS S]^ ^Bfluf Ol^El^l- ##3-1 

^1-71*1 a>fif ^o], igj-^sq ^1 -gAlofldfl s<aq ^-ig ^^sj- ^^ofl * 

o)o\] 4^ oj-^ul-^ ^ ^4^q rf sHMl- 9l7m ^ 9X^\-. 

5L 10^ £ ^2 ^UHH a)-^ -^-JE^ #Hf^u> ^^]6fl ^h]^ a>^ 

^ ^Efluj-l- £A]*1 ^igjEolt}. 

£ lOo]} oVEfl t-K220)^, ZL ^«-^ofl tifl^s^ ^li ^(222)4, # 

7] ^11 ^ ^(222)3] wl-^ofl tifl^s]^ A>sj s^(224)4, #7l ^(224)^ 
Bfl^s)^ *(|2 ^ 51^(226)5. cj^^t}. ^, o] o>b1] 4(220)^- £ 7*fl 3E. 
#31 4(120) 3 iEIll Bfl^ofl -^-7>s>^ ^S>]^-ofl £ ^q.o] ^ ^<^(226)o] Hfl^l^ 
7>^lrf. ^-71 Af^ 51^(224)2] ^^-4 *}--§- ^ nofl llf^ £3f^ x\£ 

*V *ll 1 ^aHH^4 #^-3^ i§^£- ^^1-71^. *V4. *\}2 Qi$ 3.^(226) 

3^(224)^ ^ ^ 3.3 o_ ^ lcm ^ 01^ o]$\. ^ oUfl4 

(220H1 &°Hfe-, s|^^-q A2 S^(226)^ tl«fl <>m^(220)2] 7}#z}*) 
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7\7}^9\ S|Ht tiV^^ ul ^^« 0 V^O. S 3*1*1 Til % ^ ojcfl ^«flAi£ 5\6\]X\ 

<98> *1^, 4>7l ^1 S^(222)^ ^l^M, *fl2 51 <^ (226)3} 

RF ^€(232H1 ^^^cf. ZLejJl, ^ ^^(222)^1 E)-^-3zf a\z§ 3_<£(224)2) 

^ a>*J 52^(224)^ ^4 ^12 51^(226)31 AA ^^^^(228a, 228b) 

ofl ^sfl ^^tf. #7] ^^^^(228a, 228b)5L ^e}-^} *l*m s^s)- 

3*H, *IU ^ *fl2 51^(222, 226)-4 A>^ 5I<|l(224)ol ^c^^l 3^^o^ 

<99> nelJl, -3-71 5l9il:(222, 224, 226) AASr ^1 ^*HHH 2}- 7^o] ^o] %-o}o\] 

*}n AS: ^*}A*$ ^ ^ & f ^ja.o]] n}e}- ^ 7^ 

^je i&th ^JL o] a <g,g. a^ tiVcfl« 0 v^ #7^ o]^ -f-gfl jr ^3 
y oH to l ^r^7> ^t}. ojc^ 7>^1 ^^]M-(220)fe <?l^^i^7> #^5^ ^^ol 

<100> £ 11^ ^3 ^Al^ofl rrf^. -frS.^ ^^H] A}^ 

<ioi> £ nofl £ X|<g ^-^1114(320)^, n #41^-^^ tifl^lsl^ Qt$ ^^(322)4, ^7} 

^ 5192(322)21 v\®^o\) yfl^lsl^ ^11 A}sg 51 <U (324)21-, #7} A>tg 5l9i(324)2| 
w}W>ll wH^sl^r ^12 a>^ 51^(326)5. ^-Lo^tf. ^ o>Efli4( 32 0)^ £ 7<i £ 
*1€ ^Efli4( 120)^1 ^92 afl*Hl -^HH a^l^H t£ §]. 
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4^ ^ S«](326)°l flfl^l^ 7}^. t}X| ^Tg^, o] <&El|4(320)fe £ 10 

ofl £a]^ <?>*I14(220)S1 34^4 *fl2 -S12(226)°1 ^fl2 A}sJ 3_<£(326)£. tflafl^ 

7>^14. ^-7] 2111 A}1% ^^(324)-g: £ 7ofl £A] ^ o>Efl u}( 120) 4 3.<£ 
(124)3)- -g-^^cf. ^-71 ^2 a}t$ s<^(326)£ €^r^* 44 ^ZLTflZL ^EflS ^1-^ 
lr*»fl ^^1^, 4^flH ^Efl^ ^^ y oH^ 44 -f-^^-S 4t4 «V^-^cf. 2fl2 
A}*g i2<a(326)4 ^ZL^flZL ^Bflo] ^ ^! A}t $ ^(324)4 ^ oicf. 

ZLB^JI, 2)12 A}sg i2lK326)4 *fll a}^ i2<|](324)4 ^ aV^ilc}- *}■-§- 

*r &4. ^, *H2 a>3) is <y (326)4 4# a].^ ^(324)4 S>]^ A} 

<102> ol^^- 7>^1 <?Ufl4(320)°ll fl^Wfe, 44^4 ^2 a}«8 s^(326)-i: 

*M >£-§-^44 ffl5)^o)| 44 ^ ^7] 4 ^If ^-oj^l ^ oj, 

4. ^, 44^4 X]2 ^(326)4 *§3)4 afl^^ -f-sfl 2^0] 

4^4 ^ 5^1 ^4. 

<103> £ i 3 o\]X\ ^.o] wj-sq- go), A>sg 3^ 4*1*1 afl*!^- ^^Ife, £ I2g 

4 3H f2<H "#3144^ 4444 4*3 i^4 -^7>5. <y*V El^o) ^7Hl£ 1-^ 

*>J1 ( £ 12e4 2H ti^llM-^^ 4444 a^ ia^oj ^-^4 oVEfluf^ ol 

4^r #4^7fl slcf. 

<104> T}X| £ 11# ^ ^ , #7] ^ ^(322)4 «ycf^ ^444, ^2 A>^ 

(326)4 RF ^€(332)^11 ^^€4. ^H, €3 .5^(322)4- XI 1 ^ XI 2 4*8 

fS^(324, 326) 444 c^a)., ^^S<a(328a, 328b)4 «H4 ^EflJE # 
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*2aMHHs}- ^#(322, 324, 326) *§<#3\- # 

11 ^ ^ 3^ H o v ^-£ 3^t!r ^HHHs}- , °H1 Jl^s *1^*v 

<105> c^Hl^, £ 12a i« £ 12g ^ 5. 13* %^<5}^ =l<H ^Eflufo] 0^7}- 

*1 ZL Z^cq oVEflu^ofl^ ^S]fe ^}7l^ £"5. ^ 4^ °J 

<106> £ 12a tfl^l £ 12g^H Q^-£r <£ll)^2) ^SiQ o] ofEflul-oH o) «fl ^ 

3^ ^71^-2] ^-&(£ r )2] J±<^^r JE^°H, SL^^r 

o.S.-?-E^ ^^d] rtf^ ^>7l^ a>^« o v^: ^«.(£ r) cq 471=. u^vfl neflsolrf. o_^- 
^ ZLSflS^, ^Efluf^ ojo^ ^ 7fl ^ a]-^^ rtj.^ o>Efli4s.«-E^ 

o>2fl^S 5cm ^^^1 *l3H ^>7l^ ^« 0 V^: Aj«.(^ r )o| H £f ^> 7l ^- 

sfl^ i^ ? |o]o] ^ ^j=(Vector Fields)!- -M~g-*lH *1 -§- M-^\£ 

<107> zleIjl, £ 13^ £ 4a ^ £ 4b«fl i^l^ ^ oj-Eflq-^- S. 12a £ 12g 

oil 51 *m ^}*S ^ej^id)! rLSfl^olcl-. 

<108> £ i 2a ofl 5LAl^ <^ Efl 14^, =L ^*-<%6\] wfl^jiM y_^ol 7cm o] <gt$ 3^4, ^ 

7] i2^4 4^<*fl tifl^sl^ tiV^ol z^z| Ucm^- 21cm*] ^ 7fl<>) 7.}*3 

5- °l-¥-<^4. ^ ^r^°l 14cm<y Aj-sJ s^^r ^HH^-i: ^ t^m^S. 4s) «}"^ 
*M *l^flZL ^Efls. ^1:^1-^711 #7^ ^ tiV^sf tfl^ a>^oi ^ol7> 2cm7> 5l5L 
^^^4. 21cm°i €^«J-^=* 123) al^-^1- 
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<*| xlHTftn. ^Ir^lr^Tll #7^ ^4 *fl^ *H7> 6cm7V ±}sm 

oj^-tb S«H #-ff-o] h o V^ tiVufloiq-. 

<109> £ i 2a o11 5La]<£ <£Bfli_Hr, zl f^^S] ^ iS^S^ tiV^^f vfl^ 

^H^l- ftil^, ^JLS. 3.<U2) ^ til^Sf ufl^ tiV^o) %}o } 7 \ 

tl^^Tr £ 13^ ZLeflSofl uj-^ufl ^-o] uli7^ ^-o. ^ ^cjcf ZL^Jl, £ 

12a 7\7]^ *\]7]*\ 14^^ zieflHoll ^3.^ £ 4b^l 

^.§1^ z\3.2] ^0}^ 5]^, D^oj 7>7H°H ^zj j^oj ^ 

°H^r ^S}-7> #B>^p> ^£0] ^V-g. 7l cfl^>7l^ o^t}. 

<H0> S. 12b°\] <?H|i-Kr, ^^3.-^ %^<2\- ^*fl tifl^^i^ ZL tiV^o] z}- 

^ 7cm^ 16.1cm^l n 1 7fl^ ^ S^sf, -r^*!]^ ufl«i*|| tifl^sM zl Jg^- i^o] z}- 
z]- 10.3cm^ 21cm^l ^ 7fl^ a>*$ =^5. o]:f.<>|z04. sg-g. o] io.3cm^l s ^ 

^ ^4 ^ ^°1tt 5.4cm7> ^^^rf. sgg- aV^o] 21cm<?l 3^ 

£ ^^ y o V ^* A3. 83 ^ZL7flZL ^Efl^ 5,] 

% ol^s)- ifl«t* al^cq ^fol^ 8cm7> ^^^cf . ne)ZL, ^ojj} 

^ 6mm^l ^f^* 7>^ZL $1 , ^=.0) hJ-^o. 
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<m> 5L 12b<Hl o>Eflq-ofl SX°]^, 3.°^ ^7}%^}$. 1^>JI ^BflM-^l 

^^^-^ 7>7l# Z\ELB) ^-o] $o]x\5L, 7}y}°)°\) « ^ol7> ^f>l 

<H2> £ i 2c ofl ^q-fe, ti>^ol 16.1cm*?! iS^^, °1 ^ «>W 

^ ^>ol^ 8cm7> 5]5L^- ^€4. =L^JL, zj- i2<H£- ^4 ^o] 7 > z]-z}- 6mm^l ^}z^ 
7>*lJL ¥ 7fl^ ja^ofl jrs^ wj-^ ^tflo)cf. 

<H3> £ I2c^| 51^1 € <?l^m^ s. i2bofl 2*1^ o>Eflu|- ^^^^ 

5.4) <A}^ ^ $X^. 

<H4> £ 12<H 51 ^ ^lM^r, ^gjfflofl tifl^sH til^ol 3cm o] ^^2}-, ^ 

i^U^ H>^ofl Hfl^S)^ til^ol 14.3 cm ol A>^^^S ol^O^^lcf . A>*g ^^0. 

tiV^sf ifl^r ^>^^ ^>ol^ 22cm7> 5]5L^- ZL^^L, ^ =L<y£- ^o] 7 > 

^ 6mm ^A>z^-^ 7}*}5L $X°-*], ¥ 7fl^ s^ofl jre^ ^s.^ aj-^o. ^. tj)ol 
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<115> s. 12d°fl ^IM-tt 5. 12c°\] 5.*}$. 9}^^ 7>^1^1^ ( 

oHflq- ^1^€^7> rf^ ^ 7 >^n}- i 4a^l #efl^ €3 i2<U <?>3li~Hl 

A>Ojoll °1^*>^ ^i^r ^-^-^ ^^^1 3j-0>^7l] SjjELS, oVEfll^^ ^ 

3fiA]^^ 7 > #^s-7ll °H -§-^=l^-(capacitive coupling)^] °i*frS. # 

^O.S ^l^^Cf. ZL^Jl, 7>7l^- ^71^1 ^17} iL^^r 3*1^, ^^^1 ^ 

^7]^ J^Jj). 4^^. CJ^^. o>Efll4^ LfAlig =7^ Oj-Eflul-oH tllSfl 

<H6> £ 12eofl £^1^ <#EfluHr *I#*V J£ 6^ S 7^11 £a]^ a. y}^*]- 

7)^91 fSt 7>^1 olEflM-olcf. ol oVtfluf^ s. 12d^ ^tfl^ 

3^ *ti*l« 7^ZL 5*°.^, ^ 7 fl^ S^ofl ^Jpf-O} w^o] tiVcflo] ^ £ 

£ 12d^ 7>^1 iS^o] ul^^ JL^# ^#*>7l 

5L 12e2] A 3-°^°} ImmolZL ^o]^ 36mm ol z\A}7^ 7}*\ 

<117> olsq- =?-^o\ oj-Efli^ofl ^c^irr, £ 13^ nsflnofl uj-Bj-^l W>fif ^-o] o>Eflu|- 

<y^^>!7> £ 12d<^l £Al^ <#Efll-Hl til«fl ^Vtg-§1 ^-O].^^ £)T^ ; h i2d<Hl Of 

§lt ^*\, S- 12e°fl £A]^ o>Efli4^ ^^^V £ I2d2] ^Efluj-71- 7>^1 ^-^ 
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<H8> £ i2fcfl 51 a^ <>UfluHb ^^fl £ 10^1 51 a] ^ yf^^i *V ^2 ^aH) 

°fl *ti«}^ t>^li4 0 lcf. °1 51 12e°ll 3**1 € ^m-o] 7)^.3 <?1 3.<£ tifl*H 

7><!>H ^^^-ofl 3_<£o) u-1 Mfl^^ ^Bfll- 7HltK IIBJjI, 2=|i2]^£] ^ 52^4 

<119> C]<4 ^ ^>Efll4<Hl ^^Itt, £ 13ofl Wl-Sq- ^-O] ^ 0>Efli4 O]oj 

-B-^im ^ &5l^, sl^l^l wfl^l^ ^ ^g^M^I ^ s^^- 

A>*5 i2<|H] S^fl ^t^\+ 7f7l^V ^]7l^ 1S\ 3.7} 51 12e°\) 51 A] £ 7\ 7 ) # *\}7}2\ ^EL°\] 

«1 ^fl ^ c| ^^S. ol^^cf. trl-eH, #31^ 7}^}e1 -t--t1 °l| a-| ^3^r ^e*S 

<120> 51 12g^l 51A]^ oj-Eflul-^ ^^tt 51 llofl S.*\& -g- f^cq yj-B^*}- *\]3 ^A}d\] 

°fl *ti^ ^^M- 0 1^-. °1 ^tfluf^ 51 ^e-^l -£A]^ *>Eilu|-o} s <y afl^ofl Jf7}<5><*| ^ 
a}«§ ^<^ol d Hfl^^ ^Efl# 7>^]cf. ^, oj o>Eflu|^ 51 12f<Hl Sa] <g oVtfluf 
^ €*8 3.<£°] A}^ ^Efll- 7l-^lCf. O] olEflu)-^ Z| =7 

^51 ^#^1 «>S]- ^-ol ;s]a}z}-<§ 7Wji 9X°-*\ , a^s. ol^rtb Jl^^ # 

<121> o)z\i5\. ^l^o) o>Eflu|-ofl ^o^ir, 51 13^1 51 Al<g a>af ^-o. o> Eflu |. c]^^ 

^ $1^.^, ^^1^-^ a>^ =l<^o_ o)^}<^ si^^-o^ ^ 7l ^. ^ l7l o^ 
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Q^r^^s, ^ $1^. 4eM, *l-*8 i&l^ ^ln^zi ^Bfl 

-g-^tKcapacitive coupling)^ f2}^4 i^il* -fi-^1 ?} jl , #5}^p>S] 

^ Jl^: * ^H^* 71 >11 €4. «HiH, ^flM" t^KH «1=^ -§- 

^^1 Sit!" a^sj-sqs^ JLB^Ho) tbcf. 5Etb, ^b^p}^ o.^^^.-^ 

2^}* ^-M, JL-§r3°J ^^oii nfl^Cimpedence 

matching)* ^*fl ^ °J^^iil- 7>^1 ^>Bflq-7> ^-SL^>7ll ^cf. ^^t!r ^1 , ^ 

«1*>H, A-lS. o}o.^ ^Ojoll ^s.o^ Hj-^o] tiVclHji, 3.<&o] ^ol7> 

£ 7>^o_5 9J*H ^"^1 ^ 711 , ^ 

#^*1*J ^ -fi^l ^£^1 ^#*>^ ^5]^ £1*1 J2- 

^^-t- "o^m ^ ^cf. C^ol , f-y-^ofl Mfl*lJg ^fg S^Jo] a>^^. -ol 711 si^ 
Afolofl ol^^c^ nf-^.^ Jf «.o} ^^o] ^-o>^l Til SjS-S., ^Ellufo] 7^ 

Al^^7> #<H!-7ll 51 Jl, 3.<£°\ ^ #<H ^-f -R-^l ^JE-fS}- ^Jl^r ^ ^<>| 
^lEimsq. §el-^n> A>olP^ -g-^^-oll oj^J. oj^c. ^ o^Tfl ^cj. 

£ 14^ ^ ^14 ^AHHl 0- £ 7j^ ^&^n> ^A|^lofl ^ til 51 A>^ 
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<124> £ 141- #-§-^(410)21 ^ofl^ A\f$ =±<£ oVEfl i4(420) 7> i§*l£H, 

#-§-^(410)^ S^l^r ^ 4^ (440)^1 «fl;*mu]-. v\^9] 

eg ^-x\m (440)^. ^yj-^-g. ixf^f- S^-ol jn*}S) afl^t]-. 

<125> A>*J i=L OJ o> t1 )u|. ( 420)^ ^^w-^^l Bfl^^ <£t§ (422)4, 

(422)^ wf^-^ofl tifl^si ^11 A}*g ^^(424) ^ A}2 3.°i(426)S. ol^-o^tf. £ 

a>*3 ^oj <y:EflM-(420)^ ^13 ^HHH^I ^oj^ ^- 

oj^l ^ o^o} a^o. AjeftH}. , -#7] A}*| ^Bfli4(420)^ 

<126> ^-7] nf^o] ^^-^(440)^: <iNM(420Hl 7}7]^9\ M]7}7} #tfl 

^ o.S. ^tb -^^Hl wU^tt «>^-^s>cf. jea^ o>Eflq-(420)^l 3-M*r, 5L 12g 

oil £A]^ ti}<4 ^O] - 7 flo] A}^ ^(424, 426)^1 Jf£-oj ^.o^A^ 7\ 

7}^9] X\}7}7\ <^}JEL3. ( ^^H(440)^r ^ 7fl2] Aj-*g i2<H(424, 426)51 

<127> *V^, ^^114(420)^ ^27} W>^7fl 5]^, ^>7l^5| A-fl7l £^51 ^^}t\] ^BS. 

^^^(440)^ «>^W. ^11- ^*fl, ^^H(440)^r ZL ^ 

<128> ^7]*)- W>fif ^o], .g. ^4 ^Al^^A^ A}^ o> Efl u|-(420) ofl >H ^^M- 

^ ^(magnetic pole)4 #3: iL^H^ 141 *1 *r ^Hr^} <3^*> 

^(440)# #-§-^(410) ^^-ofl afl^ltH}. °W ti fl^l^ ^^H(440)^- =L x}7) 

#ef^n>^ ^a]71^ Jl4-7> $£^1, o]£. #^( mu lti-pole 
confinement) Jl4^ ^^Hl (440)^ s^-^r ^-§-^ ^ (410) 
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4e} ^sqsL-iL tifl*]^, ti>-§-^tH(410) 7H^>^^°11 n>zLuil^ (magnetic 
mirror) Jl4^} -fK£3^1, °H1 4^ ^ °d^r#^ ^Kwall loss)°l #<H #<>| 

^-§-^(410) 7}^}^\^9] #£]-^o> ^^7} ^7}sr>7ll ^e^n}^ ^lEJE. t£ 

Slcf. ^r^, ^^>^(440)^1 * r 7l^Kg: ^-§-^^(410)^] 7Hf7 r ^ 1 £ 

^^^(410) tflJf $^p>^ <^* r *|(440H] ^fr ^>7l^ 

^* SMI ^4. ^:H, *r*S <L>3lM-(420)£l ^-f°fl^r *r2f 

^l7l7> ^rfl^o.5. ¥-&o] ^y)^t\), ol -a^-ol] ^^>^(440)* tifl^^-o. 

3.<£ ^Eflu]-^ refer ^ ^ o] cq*} = ^l}- ^ oi E ^ , 

<i30> £ 15^ .s. ^ 5 aJaHH o]-^ -B-S^^- #ef^P> ^^Hl ^wjig A r «g 

<131> t£ 151- %V^ r Tg ( RF ^^(532)4 Al-gJ ^ o>tfl uj- (520)1- ^^Rr nfl^l uflE^) 

a.(matching network, 530)^ ^>*J S<|3 ^tfli4(520) * r °Hl^ ^>tflM-(520)Sr 

^15. ^3flAlEK534)7> ^^l^Cf. 

<132> Aj- 7 | a]-^ oVEflt4(520)^ f^^f^H wfl^l^ ^(522)^, 

(522)3] «rW°fl ^1 A>e| s^(524) ^ *fl2 A>sJ 52^(526)5. ^^-^^cf. £ 

^s} A>^ =7<y ^^^14(520)^ *l#*r *1]3 ^HHH^) a>s| ^Eim^ ^<5|- ^ 
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^o]e.S- 0)0]} tfl^ ^ o. ^s^cf. tr^, #7] AV*J 3°^ ti:^i^(520)fe €#tb *Hl 

°^ °jEfli4(520)fe ^2fl^ ^ i2<|] <^EflM- SE^r M->{H^ a <a oVtfli+S. ^£ & 

H^JL, ^7] A>e| 31 M-( 520)1- ojs.^ ^^lr(522, 524, 526)£: 

Sr £°1 RF #^(532H aJ^S. ^ fHS, &&*ln> =l<£ 

#(522, 524, 526) # ^^-^ afe RF #31 (532 HI ^fS ^ 

£ 5^. ^, ^7l 7l5flAlBl(534)^ ^14(520)^ *§1^. ufl 5) , <?Kfli4(520)# 
;2<HS(522, 524, 526) *gl SE^ ^^nh ^-o) > ^ofl 

^5}- 3^-^(522, 524, 526)* ^1 <£ ^f- ^Efluj- o]o]EjA t 3^ 

*\?\] Si^tt ^ $XA. 

^7\% Qo) t ^x%st\ *fl5 ^HHH^r ^3iq-(520)^ "114! Ml 

^£1(530) A>olofl ^15. ^s)]a1eK534)1- ^^Stfl, LC ^ ^^ v * °l-g-*H ^ 

*3 31 l^d^C threshold breakdown voltage)^ *3 ^°]^ A r -8-*rfe <^ 
Ir* ^7fl ^t|-. ZLeiM-, o]^-*v i^ojoi tiVcfl w o v*>o_ s ^^q-sl- ^-o] oj-tfl 
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4-g-*>4 QSL^ °J:3144 #3]*}7} ^is) 3.x] S£4 3. ^^^>s. ^ .g.^ 

^ #4^4 « 0 >^oi o^^ti] ^q. ZL ^q- ) nfl^i tiiE^afo) ^^^.s 

Hl^l^(pre-setting)^: LC ^ ^-g; ^-g-^- ^-f , ^ ^^-fr 7>^1 £N14 

3 -MS. e #44» -fK£^ ^ 5£<H -g-^^^"* ^7)«j-^ol 7>^*>7ll £4. 

<136> oj^Hl^i^ #71* «<H^ £ 164 £ 17a vfl^l £ 17d# **fl |^7|S *4. 

£ 16^ ICP ^Bfl^l <^^€ tflJL^ol L _ type nfl^l £AlS)<H o^o.^, £ 

17a 314 £ 17(H^- £ 15°fl £.4€ *H5 ^HHH ^^l^H 4* ^sj- 
°\] 4^- LC ^ «i#-8r ^*}7l ^ neflSlrol 5lX]£H ojcf. 

<137> £ i 6 o. #3^^ rf ^(532)4 #314(520)* ^SRr i^j Ml 3(530 )fe 

^ 7fl^ 7>^ TisflAlE-KCl, C 2 )# &4. H?)jL, PHI ti)E^ 3 (530)4 o>Efl4 

(520) 44 ^^13(534, C 3 )7> ^IS ojcf. o}4 £ 

£r f-7}s} ^(equivalent circuit H X*14 ^ nfl^J 14)^^3(530) tfl4 4^ ^ 

^(ohmic loss)^- JL34^ ?H4. 
<138> £ 17a^ <?H14 °J^^^(Z)S] ^ t^Cx]-^ ZLEH^ojji, E I7b^ £ 

17a^ 2,71^^^ ^4* 4314^ Ji^^ ZLEfl^o]4. £ I7a4 £ 17b<Hl4 ReZ^fr °J 

314 °J^m^(Z)^ -g*r-¥-# 44\fi4. 
<139> £ 17a4 £ 17b°fl £44 44 #3144 #^4 ^44(C 3 )tt # 

3144 < a4 1 Si(Z)» Tfl 44. #<H, 13.56MHz 4 RF ^4 
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^« ^Vb11M-(520)^ <?l^^(La)l- 300nH S., °Hfli-K520)£] ^^(Ro)^r 

O.lohm °W5L lk ^-f , ^3flAlEi(C 3 )^ z\^m. + (Xc)7} 25.65ohm(C=458pFHH LC ^ 
a.ol>|] sjcf. l-^n>7> *M£|7l IC p o>Efll4°] Q-f actor7 > #ej-^P>7> 

«V^*V ^ofl til^fl ig-o}-^, ^ JX]£i^ #(width)°] nflo. #7l ] u}E}\+cf. o]^*]- 
(resonance point)°)H^ ^^^1 RF sH?-<>H cfl«fl 'MM-^ <$&[*&MZ)7} nfl-f ^7}*]- 

Tfl £)<H ojEflu}-^ ^^7> nfl-o ^ ^ ^ 3 M § o^i^ Rp ^^jz|- nfl 4) ^ ^ 7 ] 7> "fl-^ 
<H^^^l7fl ^Cf. nfl^l 2,^0] n>^5]xl & 6.^ , <#Efl uf^-^ RF ^A} 

(reflect ion)7> s)<^ f^ D f w^o] J^§r3°-^ ol-f-^ *r 

<=>l*ltr n%*}7] fl«fl, nfl^l ^E^Hfi] a^l-g^ (preset point)-!- ^ 

^-tb -^^H ^l^o.s ^i^tr4. ^, 5. 17a^ £ 17b^l 3.*}$. 

&°], 7l3flAlEi(C3)^ f]s^X\^ 7 \ 355pF e)^€^(Xc)7> 33ohm <y -id^*r& 

£f. oleitb M<HMfe, bH^(Xc)7> nfl^ofl ^-g-^ ^ss €■ , ^ 

<£;g£ <?rBfli4^ # 7 ]^o] ^£0} o]oi ^ (inductor)^ -ip^ 7H>fl £]<H , 
¥ 7fls] 7}i£ TlsflAlE-Kd, 02)^5. L-type *fl4l o] -g-«fl 

*1 ^ ^a]^ ^ o^tii <grf. £ i 6 ofl ia)^ R 2 # ^ o.05ohm o] efji 

7>^5r>JL z]o| 3m o] 50ohm Tflol-g-^ A}-§-^- ^-f nfl^l^- ^ «fl A^S]^ ^ 7fl£) tH sfl 
*1EKCi, C 2 ) i,000pF 4 H5pF o] ^ 3) a}.*. ^ <gG_ ^ 

^ot ^e}^p> « 0 >^ol «^^M-7l *H nfl^i ujlE o^oj 2. 7 l^^^o| ^ 31^:4 
*1M ^ ^Efl^o^ o|zl, RF 4^-^* 500Watt# Aj-g-ig- ^ ICP o> Efl 
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M-ofl JrS^ ^3.^ Q<£JQ. ^3flAlEKC3)°fl 3$ el°Jm^(Xc)£] 44 £ 17c4 

£ 17cH 44 ^ ^^-4* JiolTfl ^cf. ^, ^^3.^0] ^21]a1b1(C3)^ ?1 

bJ)44^7> 355pF «J °V44 44^r 4 l,600VoltS #4^4 3,7}^^ <£o_7] 

7H 4^" ^7>44 €4. #4^47} ^HflM- 4% Vo l ^7}44 

44 #3143 #<3-4 #^-7> 4^44 44. 1-4, ¥4^4 ^3 4<i o.iohm4 

#314 4*J-(Ro)ol #e(-^P> ^ ^ l.OohmilS 3-?-, « c v^ ^o\}^ 

5. 17c 4 -£ 17d°fl X*14 44 14 ^ Ji<>l^ 43144 47l*} s.^ol 

#4^4 ^Mlxr 44 24 ^ i±°14 44. f£}24 «^ ol^ ) t|| 

3=4^ ofl^ 3^4 -§- 4-^3 ^47>7fl 44. <>14 ^ 44 H4 44 2S. 44 
*>fe 4^<H14 444*11 * = tii 4^r ^ 4^fRr -8-^^^ #4-iMH14 -ffcs^tMd 
"i^^ssl 44-i- 4 #44 n ^o] ^ej-z:4 ^2)05. ^ o^JS. 

44. 

4°H4 ^ ^2:4# ^4*lfe- ¥ 7fl^] ?)3flAlBl(C lf C 2 ) 444 ^44^ 

4*fl ^-g-^-Ei nfl^l tijEo^o^ ^444^* ^^«f| ^HH^ UlL^r £4. ^4 4 
oil #4^4 44°1 ^444 &S.-i=- 4^* mTorr 4^44 4, ^44 

1- 47}4-°^*] #4^4 44°1 44471 43 ^44 -^3^4-1: #4^ ^ 5ii41 € 
4. 

44 tt 44 4°1 43144 ^44 4°14 LC ^ 44-8- °l-§-44 s)^, 
#4^43 ^°1 4=144^, 4^3 i-e^V-I- oj^^ o. s ^44^ ^ ^3- 
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3°1 9X^. ^Stt tHU-H- -ft^l Afolofl 3xfle^cfloi <ij= (Faraday 

shield)* 3 -MS. -e-§-*>7)l 4 s i&tr, *I#*V ti]-^ ^o], aV<§ is 

<144> ^- ^uj^ 7flAm %Vj7 S ^3&i^h o]^ ^Al^ol ^ofl 1:4*H, 

7>^>4^ ^-a- °)*m ^ojcf. ^ ^ ^ 

<W5> o^HH til-^ ^-^1 ^<>fl n}^ -B-s^^- #e|-^p> ^3r*H 

^=-g- ^iL°l] nfef 2^fo a «j oj-Eflq. <y^^^» JL^r^O-S. z] ^ 010.0) _ o] 

<147> tiV-g-^Wl^ ^HM cg^L^^. tifl*!^ O.^*! o} 
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^^i4sq- L-type i-1|m$lH *}o]°\) ?]^X\b\^. <£^_f>\a) LC ^ 
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[3^8" 11 

^■71 A o v 7l ^timofl rf nj-^-i- RF *I^;^r 

Si 3^ f^AS -fi-S^ #^p> ^J^-*]. 

2] 

3] 

^71 ^ ;S<H-4 a o v 7 ] a}3§ A>o]o] o]^tj}ct) ^>^Ji^ ^^-g: 

#°l7l S^^l "1^^ ajjE^ ^t]} ?§^s\^ £± ^ ^KE 
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4] 

xi 1^1 5a°H, 

-fi-S^i* #e}^> 
5] 

XI 4%H1 91°]*), 

#7] X]2 3^ #7) A\f% 3^5) ^-^-JZf o]^^X] afl^Sl^ ^ 

°-5L Sf-fe -fi-JE^* #ef^n> 
6] 

XI &oH, 

ti fl*l£H ^7] ^ 3.<U*\- <£^s)^ XU a>s| ia^, ^-71 XI 1 ^>*3 3<|3<q 

3r5L^ #Ef^> IH^I. 
[^^* 7] 

XI 6%H1 &°H. 

A o V 7l X]l 31 XI 2 A>*8 *1ZLX)ZL ^Bflo) til-M. Jr)^ Jg.o_J*J. ^ £^io S 

*>£r -fi-S.^* f2}^4 
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[^t 1 * 8] 

*fl 6*41 &<>H, 

Ij-^iLS. «Hr #5}^n} ^^1. 

[^* 9] 

3# ^^-5. ^ -B-JE^ «2^> ^M3^1. 
[^* 10] 
*fl 9*41 

[^* 11] 

*fl 10*41 Sl^i, 

*7l a>s3 =7^ o] ifl^ ^-71 f^JjMH 7>^7>oi6ii ufl^s)^, # 7 1 

-a- ihj^s *m -fKE^a* i-*q-^> 

[^* 12] 

*H 1*41 &<H>H, 
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^7} A\o}9\ St]?® o)^o]^ t s$7] <&^3.<&& 

^is ^-s^^- 1HJ#*1. 
13] 

*}tt -R-S^ #^^1. 
[^%v 14] 

15] 

—S. ^ -B-s^^ #2^*1- ^M§#*1. 
13^8- 16] 

*ll 15*oH1 sa<H^, 
f^AS s}^ -H-JE^ #h^^> ^#^1. 
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17] 

A] 15%H1 &°H, 

^tt Jf^H tifl^s]^ ^.g- ^)o^ ^ -R-JE^ ^^*} 
18] 

€3* ^^SLS- -fhE.^ ^3#*l. 

[^T 1 * 19] 

^ l*J-°fl 5a<>H, 

Q tglJL ?\nX\B\7} 3* *}xr -fKE^ #^*> 

20] 

A J-7l ^ilM-l- °l^M=r ^"71 ^-71 RF z\ is ^s]^ ^-g: 

^^'is ^ -fi-H^ ^3^1. 

[^T 1 * 21] 
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^-7) %7] t 2\°]5. S«J£ ^7} RF ^ 

IS ^3-2.3. -frs.^ #^u> iH^*i. 
22] 

S^H #H^}!- ^^M^r &7}^-$r -fi-JE^Kr ^BflM-; 

^7) <£zl)^o)} <g^s]o] ^-71 °!;Efli-H rf sj~f<>|-I- ^--g-lsH^ RF ^ 
[3^* 23] 

3. <?Rr -f^^th #£f^> 1H9#*1. 
[^*J- 24] 
XI 22%H1 

#71 ^VEflufl- o] s.^ ^ ^ #7l RF 

^* f^ 1 ^ *}^r -fr-E^ #e}^^> ^9#*1. 
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IS. 3b] 
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V. 
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15- 7] 
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[SL 9] 
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[5- 11] 



320 




Br £1. All 7 1 ; £. l «m 5 ¥^£| *| S | 

12b] 




B r . »! A)!'7j "" *" i'E|L| 5^ o 2 ^ E 4£| 7 (5| 
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[5. 12c] 




Br 2| A|| 7 1 

[S. 12d] 




Br ^1 A||7| 

[S. 12e] 




Br 21 All 7 1 
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[5. 12f] 
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[51 14] 




[51 15] 
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520 
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